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Between these extremes there is a considerable range of materials which may be successfully utilized for hydraulic fill dams. In Fig. 28 are given typical mechanical analyses curves for the borrow pit material of several hydraulic fill dams.10 Figs. 29 and 30 give analyses of cores and Fig. 31 of shells.
Colloidal material (Art. 3, Chapter 16) in a core should be avoided; even if it is present in the borrow pit, it can be wasted from the core pool. The coarse clays and silts will make satisfactory cores.
It was found by the late Allen Hazen u and others that when the effective size of the core material is not less than 0.01 mm the core consolidates in a very satisfactory manner, but that if it contains a high percentage of very fine colloidal material, it does not consolidate perceptibly during construction. Thus it is sometimes desirable to waste the finest of the fines, but if all the fines are extremely fine, it will be necessary to use them and to consider the resulting increased core pressure in the design.
36. Desirability of Narrow Cores. Accidents have occurred in the past owing to the fact that shells were made too narrow to resist the semiiiquid pressure of
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FIG. 30.   Typical mechanical analyses of cores of recently constructed hydraulic fill dams.
the core.   In general it is desirable to have the hydraulic fill core as narrow as practicable down to a core slope of 3 on 1 or 4 on 1.   Shell material, i.e., material
10 ALBERT S. CKANE, Fig. 155, in Creager and Justin, Hydro-Electric Handbook, 1927. E. W. LANE, in JSng. News-Record, V. 105, p. 965.   Earth Dam Projects, 1932, Fig. 58. Personal records of the authors, 1942.
11 ALLEN HAZEN, "Core Studies in Hydraulic Fill Dams," Trans. Am. Soc. Civil Engrs. Vol. 85, p. 1204.